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Quality  of  Aspirin 


By  Lester  Hankin 


In  1983  retail  sales  of  aspirin  (acetylsali- 
cylie  acid)  in  the  United  States  were  $726  million 
or  1.436  of  the  total  sales  of  all  prescription  and 
non-prescription  drugs  and  toiletries  (5).  Although 
acetylsalicylic  acid  was  first  prepared  in  1859,  it 
was  introduced  in  1899  under  the  name  aspirin  as  a 
therapeutic  agent  for  mild  aches  and  pains,  and  as 
an  analgesic,  antipyretic,  and  anti-inflammatory 
drug  (1). 

In  non-prescription  aspirin  products  acetylsal- 
icylic acid  may  be  the  only  ingredient,  or  other 
active  ingredients  may  be  added  to  enhance  pain- 
relieving  capabilities.  These  added  active  mate- 
rials are  usually  caffeine,  acetaminophen,  or  sali- 
cylamide,  alone  or  in  combination.  Some  aspirin 
products  contain  an  alkaline  buffer  to  increase  the 
rate  of  dissolution,  but  there  is  no  evidence  that 
buffered  aspirin  provides  a  more  rapid  onset  or 
greater  degree  of  pain  relief  than  unbuffered 
aspirin  (2). 

Coated  tablets  do  not  dissolve  until  they  reach 
the  more  alkaline  pH  of  the  small  intestine,  pre- 
venting gastric  distress  associated  with  dissolu- 
tion in  the  stomach  (2).  Time-release  products  are 
used  to  slow  dissolution  and  to  prolong  the  analge- 
sic action  (2).  Acetaminophen  and  salicylamide  are 
other  analgesic  materials  with  essentially  the  same 
effect  as  aspirin  (2).  Caffeine  is  a  stimulant  and 
diuretic  (3). 

Standards  for  medications  are  defined  by  the 
United  States  Pharmacopeia  (USP)  (6).  Aspirin  tab- 
lets must  contain  not  less  than  95  percent  and 
not  more  than  105  percent  of  the  labeled  amount  of 
CgHg04  (acetylsalicylic  acid).  The  same  percentage 
applies  for  CgHgN02  (acetaminophen). 

If  more  than  0.3  milligrams  of  non-aspirin 
salicylates  per  100  grams  of  aspirin  are  found  in  a 
non-buffered  product,  excessive  deterioration  since 
manufacture  has  occurred.  If  the  product  is  buff- 
ered, 3.0  milligrams  of  non-aspirin  salicylates 
indicates  excessive  deterioration. 

The  USP  also  defines  standards  for  variation  in 
weight  among  non-coated  tablets,  capsules,  and 
powders.  For  non-coated  tablets  the  weight  of  an 
individual  tablet  should  not  vary  more  than  10 
percent  from  the  average  of  20  tablets  if  the 
average  weight  is  130  mg  or  less,  7-1/2  percent  if 
the  average  weight  is  from  130  to  324  mg,  and  5 
percent  if  the  average  weight  is  more  than  324  mg. 
The  weight  requirement  for  capsules  is  met  if  each 
of  the  individual  weights  is  within  90  to  110 
percent  of  the  average  weight  of  20  capsules.  For 
powders  the  weight  of  an  individual  container  or 
packet  should  be   within  90  to  95  percent  of  the 


average  weight  of  10  packets;  90  percent  if  the 
labeled  amount  is  more  than  60  grams  or  less  and  95 
percent  if  the  labeled  amount  is  more  than  60  but 
less  than  150  grams.  Coated  tablets  are  exempt  from 
the  tolerance  of  weight. 

This  Bulletin  reports  on  the  chemical  analysis 
of  68  products  containing  aspirin  alone  or  aspirin 
in  combination  with  other  active  ingredients. 

METHODS 

Sixty-eight  samples  of  aspirin  tablets,  capsu- 
les, and  powders  were  collected  in  June  1984  at 
drug  and  food  stores  by  inspectors  of  the  Drug 
Division  of  the  Connecticut  Department  of  Consumer 
Protection.  Acetylsalicylic  acid  (aspirin),  aceta- 
minophen, caffeine,  and  salicylamide  were  analyzed 
by  wet  chemical  methods  and  high-performance 
liquid-chromatography  (HPLC)  as  described  in  the 
USP  (6)  except  that  for  the  HPLC  acetonitrile  was 
added  to  the  acetic  acid-methanol  solvent  (4). 
Variation  in  weight  among  individual  tablets,  cap- 
sules, and  powders  was  determined  as  described  in 
the  USP  (6). 

RESULTS  AND  DISCUSSION 

The  chemical  analyses  of  the  aspirin  products 
are  shown  in  Table  1.  In  the  Table,  the  brand  name 
and  type  is  followed  by  the  name  of  the  manufactu- 
rer or  distributor  and  the  guaranteed  amount  and 
type  of  active  ingredients.  The  percentage  of 
active  ingredient  found  by  analysis  follows. 

Thirty-six  different  brands  from  31  manufac- 
turers or  distributors  are  represented.  In  all,  58 
were  tablets,  including  14  buffered  and  seven 
coated.  Eight  were  capsules,  including  four  buff- 
ered. Also  included  were  two  powders. 

Fifty-four  products  contained  only  aspirin  as 
the  active  ingredient,  six  contained  caffeine  in 
addition  to  aspirin,  and  six  others  contained  both 
caffeine  and  acetaminophen  in  addition  to  aspirin. 
Two  samples  contained  salicylamide  and  caffeine 
in  addition  to  aspirin. 

No  samples  were  deficient  in  aspirin.  The  per- 
centage of  the  guarantee  ranged  from  96  to  105 
percent  with  an  average  of  100  percent.  All  sam- 
ples containing  acetaminophen  were  within  the 
prescribed  tolerance  and  averaged  99  percent  of 
guarantee  with  a  range  from  96  to  104  percent.  The 
average  percentage  of  caffeine  was  101  percent  of 
guarantee  with  a  range  from  95  to  111  percent.  The 
tolerance  for  caffeine  in  combination  with  aspirin 
is   90  to   110   percent  of  guarantee.     One  sample 


contained  111  percent  of  the  guarantee,  but  was 
sufficiently  close  to  be  acceptable.  Samples  de- 
claring salieylamide  were  found  to  contain  the 
guaranteed  amount. 

All  samples  were  within  (JSP  specified  variation 
in  weight  for  individual  tablets,  capsules,  and 
powders.  The  expiration  date  for  a  few  products 
already  had  passed  when  the  samples  were  collected 
and  some  passed  during  our  analysis.  No  samples, 
however,  contained  an  excess  of  non-aspirin  salicy- 
lates, which  indicates  that  little  deterioration 
had  occurred. 

The  aspirin  in  each  product,  excluding  formu- 
lations for  children  (samples  11,  54,  and  61), 
ranged  from  227  to  650  milligrams  (mg);  acetamino- 
phen from  194  to  250  mg;  and  caffeine  from  15  to  65 
mg.  The  15  samples  labeled  as  "extra,  maximum,  or 
super  strength"  and  "arthritis  formula"  averaged 
about  34  percent  more  aspirin  than  the  48  products 
labeled  only  as  aspirin.  In  two  cases,  however, 
"extra  strength"  products  contained  one-quarter 
less  aspirin  than  ordinary  products  of  the  same 
manufacturer,  but  other  ingredients  were  added  to 
enhance  pain-relieving  capability;  examples  are 
samples  20  and  23  and  62  and  64. 

SUMMARY 

Sixty-eight  aspirin  tablets,  capsules,  or  pow- 
ders representing  36  different  brands  and  31  manu- 
facturers or  distributors  were  tested  for  amount  of 
active  ingredient.  Active  ingredients  included 
aspirin,  acetaminophen,  caffeine,  and  salieylamide. 


All  samples  met  United  States  Pharmacopeia  specifi- 
cations for  aspirin  and  acetaminophen.  All  samples 
were  within  weight  tolerances  for  individual  tab- 
lets, capsules,  or  powders. 
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